Secretome analysis of human BMSCs and identification of SMOC1 as an important ECM protein in osteoblast differentiation.
Extracellular matrix proteins have been implicated in the regulation of osteoblast differentiation of bone marrow derived mesenchymal stem cells (BMSCs) through paracrine or autocrine mechanisms. In the current study, we analyzed the secretory protein profiles of BMSCs grown in osteogenic medium (OSM) and identified SPARC-related modular calcium-binding protein 1 (SMOC1), a member of the SPARC family, as a regulator of osteoblast differentiation of BMSCs. BMSCs with high and low osteogenic potential were grouped and stimulated with OSM, after which conditioned medium was collected and analyzed by LC-MS/MS. We identified 410 proteins, 64 of which were selectively secreted by high osteogenic potential BMSCs. Of these 64 secreted proteins, we selected extracellular matrix proteins for validation in BMSCs undergoing osteoblast differentiation and found that SMOC1 is highly expressed and secreted in BMSCs stimulated with OSM. To examine the role of SMOC1 in osteoblast differentiation, we analyzed the effect of SMOC1 knockdown and overexpression using shRNAs and wild-type cDNA, respectively. Knockdown of SMOC1 significantly inhibited mineralization and the expression of osteoblast differentiation markers, while overexpression of SMOC1 substantially increased the expression of osteoblast differentiation-related genes. Thus, validation of secretome profiling data identified SMOC1 as a putative regulator of osteoblast differentiation of BMSCs.